
Narrative Highlight Text:  
Theoretical calculations predict that the gas-sensing performance of graphene could be remarkably 
enhanced by incorporating dopants into its lattice. However, experimental progress on boron-
doped graphene (BG) has been limited by the lack of high-quality samples. Here, we achieved the 
controlled growth of large-area, high-crystallinity BG sheets and shed light on their electronic 
features associated with boron dopants at the atomic scale. It is demonstrated that boron doping in 
graphene leads to a much enhanced sensitivity when detecting toxic gases (e.g. NO2). Our results 
will open up new avenues for developing high performance sensors able to detect trace amounts of 
molecules. In addition, the availability of these large-area BG sheets will enable to study of their 
fascinating properties for other applications. Details electron microscopy, scanning tunneling 
microscopy, and scanning tunneling spectroscopy measurements elucidate the electronic 
properties of boron dopants in graphene and are compared to calculations.
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